06/20/2005 11:24 FAX 631 549 0404 



STRIKER & STRIKER 



- US PTO 



121024/039 



PCT 




WO 9603574A1 

INTERNATIONAL AFPLICAllON PUBLISH 



(51) International Patent Claaslflc&lloo $ : 
F01P 5/10 


Al 


(11) Intarnfitionat Publication Number: WO 96/03574 
(43) International Publication Date: 8 February 1995 (QSD2.96) 


(21) International Application Number : PCT/KR94/00099 

(22) International Filing Date: 26 July 1994 (2&07.94) 

(71) Applicant ni2 designated State* except US): DAEWOO 

MOTOR CO., LTD. [KR/KR]; 199, Cheongcbeon-dong, 
Buk-ku, Ihcheon 403-030 (KR). 

(72) Inventor; and 

(75) Inventnr/Appflcant (far USonfy): 5 ETDL, Jiri [DE/DEJ; Paula 
Strasse 10, M1479 Manehen (1 )E). 

(74) Agent: NAM, Sans, Sun; Daekyong Building, 17Bv floor, 
Tacpyungno 2-Oa #120. Chung-] ai. Seoul 100-103 (KR). 


(91) Designated Scales: DE, JP. KR, US. 

Published 

With international search report. 
With amended claims and statement. 



(54) Title: COOLING SYSTEM OF AN INTERNAL COMBUSTION ENGINE 




(57) Abstract 

A cooling system of an internal cpnibugnou engine wherein a water pump (IX a utarnoscax (2X a water pump exit port Ox a water 
jacket entrance passage (4), an exit passaf e (5), a bypass pa*«qgft ($) and a bypass opening (7) are located in die rear (transmission side) 
of a cylinder head (8) of the engine. A vaicr pump and thermostat body (13) Is attached to the rear face of the cylinder head (ft). The 
bypass passage (6) together wbh die exit jassage (5) are cast by using a metal mold drag. The coolant flow path forms a U-pam sarong 
with the coolant fran the water pump (1) in me rear of the cylinder head (8) to the front of the cylinder head (8), then down to the front 
of (he cylinder Hock (lOX then to the reai of the cylinder Mock (tO), then up to the rear of (he cylinder head (8). 
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COOLING SYSTEM OF AN INTERNAL COMBUSTION ENGINE 

5 

TECHNICAL FIELD 

The present invention relates to a cooling system of an 
10 internal combustion engine, and more particularly to an improved 
arrangement of a water pump and a thermostat of the cooling 
system. 

15 BACKGROUND ART 

A waer cooling system for internal combustion engine is to 
cool the engine by circulating water into the water jackets 
provided in the cylinder head and cylinder block of the engine and 
20 comprises <i radiator, a water pump, a cooling fan and a thermostat 
as main parts thereof. 

SAE Technical Paper Series No. 920671 discloses a cooling 
system in which a water pump is located in the rear end of the 

25 cylinder block and driven by a left bank intake cam in order to 
reduce the complexity of external plumbing and ease the 
packaging ctf the accessories, and a thermostat is located directly in 
front of the water pump. The flow path of this cooling system is of 
the pattern with most of the coolant moving from the rear of the 

30 block to the front, then up to the cylinder head, then to the back of 
the head. 

This conventional cooling system has a coolant flow path 
with higher friction losses contributing to the long warm-up period 
35 and is of complicated design, which arc troublesome. 
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In the German Patent No. 2706954 granted to Audi NSU 
Auto Union AG, a water pump and a thermostat are arranged at the 
side cf the cylinder block in a housing combined with a coolant 
casing The housing is formed with a lateral opening for inserting 
therei ito the thermostat. 

However, such arrangement of the water pump and 
thermostat has a drawback in that the warm-up period is long and a 
sand core for a water pump chamber is needed. 



Also, a cooling system disclosed in the SAE Technical 
Paper Series No. 920673 adopts reverse flow cooling starting with 
15 water from a water pump entering the engine block and 
immediately detouring the cylinder head. The major portion of the 
coolait still flowing through the cylinder head enters the cylinder 
block. 

This reverse flow cooling is, however, complicated and also 
20 result 5 in long warm-up period. 

Further, MTZ Motortechnische Zeitschrift 51 (1990) 11 
proposes another cooling system wherein a coolant exit port and a 
therrrostat are located on the rear end of the cylinder head, and a 
25 water pump is located in the area of the longitudinal member. 

With such installation in the above-referred MTZ 51 (1990) 
11, the cooling system is disadvantageous in that the distance 
betvwten water pump and thermostat is long, contributing to 
30 negative influence on the overall length of the engine and difficult 
flow control. 

DISCLOSE OF INVENTION 

35 It is therefore an object of the present invention to provide a 

cooliag system of an internal combustion engine which is capable 
of reducing the overall length of transversely mounted engine. 
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Another object of the invention is to provide a cooling 
system of an internal combustion engine which is capable of 
5 reducing the frictional losses during the warm-up period and 
shortening ihe warm-up period. 

A further object of the invention is to provide a cooling 
system of an internal combustion engine which is capable of 
10 reducing the manufacturing costs by using a metal mold drag for 
bypass and exit passages. 

A still further object of the invention is to provide a cooling 
system of an internal combustion engine which is capable of 
15 improving 3 ccessibility to the water pump and thermostat. 

To achieve these objects, a cooling system according to the 
present invention is characterized in that a water pump as well as 
flow control means such as a thermostat, a water pump exit port, a 
20 water jacket entrance passage, and the like aie located on the rear 
face of a cylinder head of the engine, and in that the water jacket 
entrance passage is directly connected with the water pump exit 
port. 

25 

Further, a cooling system of this invention is characterized 
in that a bypass passage and/or an exit passage may be cast by 
using a metal mold drag. 

30 The advantages of this configuration reside in the fact that 

due to the direct connection of the water pump with the water 
jacket of the cylinder head, with the engine in cold condition, the 
heat of higher temperature on die hot spots such as exhaust ports 
or exhaust ^ve bridges of the cylinder head is transferred from 

35 the cylinder head to the cylinder block, thereby to shorten the 
warm-up period and to allow a higher compression ratio. And, it 
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is possible to reduce the overall length of a transversely mounted 
engine in the critical region of the longitudinal member. 
5 ]jt is also possible to reduce the manufacturing costs of the 

flow control means by virtue of using the metal mold drag. 
Further, an easy accessibility to the water pump and thermostat 
can be achieved because of their arrangement to the rear of the 
cylinder head. 

10 

15RIEF DESCRIPTION OF THE DRAWINGS 

The above object and other features of the present invention 
is will be more apparent by describing the preferred embodiment 
thereof referring to the accompanying drawings, in which ; 

1PIG. 1 is a schematic perspective view showing a cooling 
system, with the coolant flow path, in accordance with the present 
20 invention; 

;?IG. 2 is a rear view of a cylinder head with a water pump 
installed thereto, showing a part of a cylinder block; 

25 ~IG. 3 is a cross-sectional view of the rear part of the 

cylindsr head, taken along line HI - m of FIG. 2; and 

FIG. 4 is a longitudinal-sectional view of the cylinder head 
and cylinder block, taken along line IV - IV of FIG. 3. 

30 

BEST MODE FOR CARRYING OUT THE INVENTION 

Refening to Figs. 1 to 3, a water pump 1 together with flow 
control means comprising a thermostat 2, a water pump exit port 3, 
a water jacket entrance passage 4, an exit passage 5, a bypass 
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passage <i and a bypass opening 7 are located in the rear 
(transmission side) of a cylinder head 8 of the engine. The water 
5 pump 1 is belt-driven by a camshaft 21 . 

A water pump and thennostat body 13 is detachably 
attached to the rear face of the cylinder head 8 so as to dispose the 
water pun p 1 and thermostat 2 at the rear of the cylinder head 8* 

10 As shown in Fig. 3, the water pump exit port 3 is provided at the 
downstream of the water pump 1 disposed in the water pump and 
thennostat body 13. The water jacket entrance passage 4 is 
defined in the rear end of the cylinder head 8 and is directly 
connected with the water pump exit port 3 so as to communicate 

15 with each other. 

The thennostat 2 is located parallel to the water pump 1 at 
the rear erd of the cylinder head 8. The outlet of the thennostat 2 
is communicated with the bypass passage 6 through the bypass 
20 opening 7 and with the exit passage 5 in the cylinder head 8, as 
shown in Hg. 3. 

In Fig, 1, a cylinder head gasket 12 is provided with a 
plurality o F differently-sized openings 1 1 to allow the flow stream 
25 to reach a cylinder block 10. 

According to the embodiment of the present invention, the 
bypass passage 6 is cast by using a metal mold drag. Also, the exit 
passage 5 may be cast by using a metal mold drag together with 
30 the bypass passage 6. 

Hereunder, description of the coolant flow path of the 
cooling system of this invention will be given, with reference to 
Figs, lane! 3. 

The coolant flows, as shown by an arrow A in Fig. 3, from 
the water pump 1 directly to the water jacket 9 in the cylinder head 
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8 through water jacket entrance passage 4, cooling first the hot 
combustion chambers, exhaust ports and exhaust valve bridges 
5 (not shown). The coolant flows- through the cylinder head 8 in 
the longitudinal direction before entering the cylinder block 10. 
Then the coolant enters the cylinder block 10 through the openings 

11 in the cylinder head gasket 12, cooling critical regions between 
cylinder bores. 

10 

During the warm-up period the coolant transports the heat 
from ihe hot cylinder head 8 to the cold cylinder block 10, 
warming up the oil and the cylinder bores. The higher oil 
temp© mature in the main oil duct and in the liners reduces the 
15 frictioaal losses and shortens the warm-up phase. The coolant 
flows back to the rear of the cylinder block 10 and leaves the 
cylinder block 10 through an outlet 15 in the cylinder head gasket 

12 to ilow into the exit passage 5 and bypass passage 6 in the rear 
of the cylinder head 8. From the exit passage 5 the coolant, with 

20 the thermostat 2 opened, flows into a radiator 23 and a heating 
system 25. 

With cold engine and closed thermostat 2 the coolant flows 
directly into the water pump 1 through die bypass passage 6. 

23 

Thus, the flow path forms a pattern starting with the coolant 
from ihe water pump 1 in the rear of the cylinder head 8 to the 
front (if the cylinder head 8, then down to the front of the cylinder 
block 10, then to the rear of the block 10, then up to the rear of the 
30 cylinder head 8, completing a U-path. 
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CUJMS 



5 1. A cooling system of an internal combustion engine 
comprising a water pump (1) and How control' means, said flow 
control means including a thermostat (2), a water pump exit port 
(3), a wat?r jacket entrance passage (4), an exit passage (5), a 
bypass passage (6) and a bypass opening (7), CHARACTERIZED 

10 IN THAT said water pump (1) and said flow control means are 
located on the rear face of a cylinder head (8) of the engine. 

2. The cooling system according to claim 1, CHARACTERIZED 
IN THAT said water jacket entrance passage (4) is directly 

15 connected ■ vith said water pump exit port (3). 

3. The coolin system according to claim 1, CHARACTERIZED 
IN THAT a water pump and thermostat body ( ' 7.) is detachably 
attached to the rear face of said cylinder head (8), 

20 

4. The cocling system according to claim l t CHARACTERIZED 
IN THAT >aid bypass passage (6) is cast by using a metal mold 
drag. 

25 5. The cocling system according to claim 1, CHARACTERIZED 
IN THAT said bypass passage (6) together with said exit passage 
(5) are cast by using a metal mold drag. 



30 



35 
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AMENDED CLAIMS 

[received by the International Bureau on 21 November 1995 (21.11.95); 
original clairm. 1-3 amended; original claims 4 and 5 cancelled (1 page)] 

1. A cooling system of an internal combustion engine 

5 comprising: 

a cylinder block having one or more cylinders and a 

water jacket therein; 

a cylinder head fixed integrally to the cylinder 
block putting a gasket therebetween and having a water 
10 jacket therein; 

a w.iter pump attached to one side of the cylinder 
head, thu water pump being driven by a cam shaft mounted 
on the cylinder head and circulating coolant through the 

cooling eiystem; and 
15 Q thermostat controlling a flow of the coolant to a 

radiator in accordance with a temperature of the 

circulating coolant, 

wherein a flow path of the circulating coolant forms 

a pattern starting with the coolant from the water pump to 
20 a front portion of the cylinder head, down to a front 

portion of the cylinder block, to a rear portion of the 

cylinder block, up to a rear portion of the cylinder head, 

to the thermostat and to the water pump completing the 

pattern . 



25 



30 



2. A cooling system of an internal combustion engine 
according to claim 1, wherein the water pump is attached 
to the one side of the cylinder head in such a manner that 
an exit port of the water pump is directly communicated 
with an entrance passage of the water jacket formed in the 
cylinder head* 



3. A cooling system of an internal combustion engine 
according to claim 1 or 2, wherein the thermostat is 
35 attached to the cylinder head parallel to the water pump. 



AMENDED SHEET (ARTICLE KQ 



PAGE 33/137 * RCVD AT 6/20/2005 11:15:45 AM [Eastern Daylight Time] * SVR;USPTMFXRF-1/1 * DNIS;8729306 * CSID:631 549 0404 * DURATION (mm-ss):38-52 



06/20/2005 11:26 FAX 631 549 0404 



STRIKER & STRIKER 



US PTO 



12)034/039 



WO PCI7KR94/00099 

- 9 - 



STATEMENT UNDER ARTICLE 19 



The claim 1 especially points to the flowing path of 
the circulating coolant as seen in the application as filed 
on page 5, line 36 to page 6, line 9 and page 6, line 24-30. 
Thereby the warm-up phase of the engine can be shortened as 
described in the application as filed on page 6, line 11-21. 

The claim 2 especially restricts how the water pump is 
attached to th* cylinder head as seen in the application as 
filed on page 5, line 7-15. 

The claim 3 especially restricts how the thermostat is 
attached to th-s cylinder head as seen in the application as 
filed on page 5, line 17-18. 
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